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This application claims benefit of Japanese Aapplication(s) No. 2002-19 
9872 filed in Japan on 7.9,2002, the contents of which are incorporated 
by this reference. 
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flifiEjfeS >y h Tfjtat * nfc3tejg& rf U X A ft k AM £ -a- Amm t , 
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mSj&H*-- y b T^dS $ ft fc&Sfc £ U X A Al* $ -fr £ Attffi £ > 

ftjieAitf®^ t> ^ u xa rt {c a*i- t /-CTfcm^ 7 u x a rt-eR*r*- £ < 
Buia^ 2 R*weR**$nfc3fcjf£&y u XA*Mc£tth-rs£*m®, 

Still other objects and advantages of the invention will in part be ob 
vious and will in part be apparent from the specification. 

The invention accordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts which will be exemplified 
in the constrution hereinafter set forth, and the scope of the invention 
will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
HI 6 « 3 feO^M©@Buf^J^^-riUt?^6o 
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ei i o (i^H^on^j i (D%^(Dmk^m^^itMK^±w<^Y - zm 
mi i \±nmm i ©Tfe^^gspcDY-zifffirtcD^Bi-r^^o 

Ell 2 l«^©||»iJ2©^^©^S®^^«{cMS^©Y-ZiT 
EI 1 3 teH^J 2 O^0i^©Y- zi?®rt©^g§El-e*^o 

ei 1 4 {tJfmmnmm 3 (Dit^^^^^m^^w^Y - z® 

-©^^EJ-^ab^o 
El 1 5 (i^WJ 3 ©^^©^^©Y- ZS-v©g:f^i^El-e*>^o 

ei 1 6 itnmm 3 ©Tfe^o^spox- Y^^mitwv^^o 
m 1 7 i (Dj&^m&^-tm 2 i put© Ere* & o 

EI 1 8 (iH»iJ 2 (D^SM^^^-rEl 2 i|5]1||cDEi-e* ao 
EI 1 9 \$%Mm 3 ©^M^-^-TEl 2 <tp]^(7)EI-e*^o 

DESCRIPTION OF THE PREFERRED ENBODIMENTS 

S^-2te. x-xli^(c$g^^,$i5-e*r B 1^3{cig|*$tiTi^o fit 
„ ^(D^pfiiW 3 #x - xfftilS^f -5 y - y tkfrlSjtc&tf 6 4 

lto!f^ffl$ns, ^©MWi«f45, 6©#tt£^T?©SMHiT?t>. Ml 5 
. 6^f9t?©S*lHll£T?OSl&t?t>cfcW^o 
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[eI3£&0x . y -y^m^XfDm^ne y (cJ£#JLT^££©Ti2/£^o 

0 2 tt. Al^t°-A KDAMfttfi 5° ©££©. (0x /0x max 
, 0y /6y max ) ©M^jfo-T £*fcfeS®±fc&U-& t*- AftM£ 
(X, Y) -r^Lfcgl-e&^o tt*^ x-x|ii^f9-e©(H]^0 x ^not 
^{C, 7-2 0^Alt3fel:-A7 £ x - xfA^OSft & k© £ 

It^^o jfe^M^m><t£(cte N (1, 1) - (1, 0) - (1, -1) - 
(0, - 1) - (- 1, - 1) - (- 1, 0) - (- 1, 1) - (0, l)-( 

i, i) ^^s^/:#^l^{^^o <tc^\ mi (DXofi'jy^j^m^^ 

tzim&-?v xun\z.\%iis^%K$mt^ ^©A^ts^^uxArticAitfL 
tztm*?*) xjxte-vRttP&m 1 £U®<t> ^©m 1 K**®-c£*tsttfc3fejfe 

XA#»c3*m^£|*mE<t&«;LT^So Its *©AI*®^££lK*t®^ 
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2001-28158 S^&nx~m^T^&£?tem>b-7*) XJ^Kit^T, £H 

i^lt LUo SifiSi^ mx-liXmft&t&G. 1 2 4, 9 8 9^ (#BB 2 0 
0 0 - 6 6 1 0 5^)©(a) t)5£*$tl* @ &ffi®T?<fc t) , ^©^5$ 

nm&e k e 2 tt^i^ 

io° <ei<40° • - • (i) 

10° <62<40° •••(2) 

15°<ei<30° •••(1-1) 
1 5° <G2<30° •••(2-1) 
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n wj i tmm 2 %mm 3 

6 1 20. 96 20. 96 22. 71 

6 2 21. 92 21. 92 22. 00 

^ftjce^-r^ 2o©^xi, Yiiitr^^o 

1 ° <Gm< 4 5° • • • (3) 

3° <Gm< 3 0° • • • (3 - 1 ) 

n»j i mmm 2 3 

6 m 5.44 14.17 13.60 
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^-2*cA3*$tf*JfcBJftfcP^ 4 0lii£IK#^3 0 KJ^TfMfcStt*: 2 ft 

XA-e&£ 0 

e>(Z)3tOfiJfflS&**|fiI±*-ti:-5c:<i:^-C§-5o £ £f-0lJ; L < te. StI3 IK 
££&fWW. 3te3St&T?l/l 0tcttSJ£»ftK*^*B"T?2 0° SXTK-tZ>z.t 

^fc, Mffi3 1 <t LTli. 4>#< cht>2S@eg-r^c:<h^$ : f^L^o 2®^ 
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«ffi«T?*>«fcli^ 7is*>\sRfm<D®&. SBiiLTML, *<z>SS0Hfl: 

l*mit*«*#0&IKEL<OliKft^JC, q&aRfflCDjfej63fe^^2 0 R©3*tbllt&« 
^©^|gE R©Bfcft#fctSH£*-S «fc 9 KES U £5&©BSfflo^^B7?£ 

K 5 5 - 2 . 2 0 £«x_£o 4 0 tejfeg*;^ 2 0(DM 

mtite&Zo ^IT, ^©HRffl*^ "L" s "R" ^fOtf^JDLT, 

353 ncckssstk^itt, ^-ei/i 0 Kifc*£«n? 2 o° JS*TfcUS:5&rs£ 

<BiC^UXAt±±^©«fc^ic: N ^-fcffif £A*t®. nifcMGa. Wi2K 
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ti, LED (^^V^f--K) XtiLD (U— !f^>f ^— K) iWfcSo Cl*lt>© 
^Ttm^^ffl ^ £ C £ K J; 3feSSP^*/jNM»c«|fiR'r §ci iffl&Ktz ^ c CO 

R (#) . G (Hi) . B (#) ©3fe££ttffeag£J8^* 

^^(CJ; ^ *(D'J>t£ < £ t> 3 ^S©^^ 1 *(7)7B££-r£ - £^RTtifcft 
& ©T\ MiO^Sx ^>y^l ^tclfefe & Z. £ *<RltE"e* & o * ©#>J£EI 5 

o«^Eii-^-ro c©0>jic*ji/^t. fe^'jXA5 l^^jsjyR^tf^So r 

„ G, B©3fe©ttl OR „ 10G , 1 OB fr&OitMte, fe#ifc:/'J 
XA5 lt?l*©^(c^^n-5o COElTii, j£S5fr^2 O^BSHjTfe^ 

-h$n5o LT N n h$n^3o©^S©3feii^^ 7-2&cA#tL 

„ CC^ft£ttTfcfo££®&2&7Gjfe£-rSo 
3fe^^£LTli. fe^ft^'JXAMlc, DOE (llfflT^Sm . HO 

3fe©MlOR „ 10G . 1 OBW, EI 6 (a) fC/jrT J; ic, giJ^S 
»3feOMl OR . 10G N 10B &mi\LT®,M.i- L 
l>o ±jt£#|Sj (X^lfij) tcfctt-5^Bg*&ttB(i. ^fe"ei^Utc^ 

<5 o 

fc/fU Ml OR slOG , 10B ®^$^S<, g|6 (a)O 

1 0 



£r}cte N EI 6 (b) fc^^-p^. UMi^la] (Y^lSj) {c^tT^a6t-Seg-r 
fttf&^o tit, 3Ej£M1j\Z} (X#fr) (c^S-r^i^fc, ^1 OR , 

i og . i ob ^K.zm&mn (Mmm^ Km^wtz&z>o mwm^ 

ti. Hj&Wjfaoi&ftM 1 0 R . 10G , 10B ©ftgiFftfcftJ&i^Bt 
£ fc> EI 6 ( c ) (C^ct 9 fC s 10R N 10G N 10B £ 

^ 2i) @5ML-c. ^^^-e^^n^Tfe^^^^f 

$t>{Cti. MCcDfe^R. G s BO 3fef£ft-e*£< 4M±Ctl)u ( i:^ 
^otLT, ±!B©J;9(c^tl^©mi5[©fe©^^|2]6 (a) ~ (c) ©J: *5 

luse^iLTR, G. B©3fe£U:©MC^ft*9, fal£.&M±.^&W %m 

15 3 feja±©^cD^^S{c^na x 9 (cgeg^n, tuts 3 fe£LL®«i<Dii 
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8 icB-to m 7 ^^©ses^ii-Ek in 8 a^mm. (Dm^-^i-mr^^o 

3fe(D^10R . 10G N 10B £sUj£^|S]lC»j L 
T@efiLT&& 0 ct-oT. fefeSffi afiB7fe^3 0©®) ±(c« N CtlbMC 
10R , 1 0G , 1 OB Oil OR ' , 1 0G ' , 10B ' ^SIJtI: 

R, G. B©j£^X^>y hlOR ' , 10G ' , 10B ' liX^fc 
|!IB#(c^i!iLTR. G. B(DM^Wi^m< 0 
1218(^^=^9^. 1 lslg©^^ff 9 R. G. B © 3 #©7tS^*§£ 

k i j^ssa^-r nxt&frti ho ^ © <t r « - 1 # g ©^s&i©{f *rcaas t 
. G«o*@(D^^©{f-^-e^b, Biii^acD^s^oft^-e^is-r^o 

(HR> GOM1 OR . 1 0G©M«^W i^t, 1 I°]g©^fiteB© 
7^ 1 0 B (D&-?7£M%:fto o 

2[!]@©7£^©i§£te N Y^fSj(Cl^^-r^tT^^|f9o ^-©<h£. 
R«o^@©^s^©{f^-e^t. Gl±l*g©^^©{f-i-e^llL, Bte 

©T\ 2|H]@©^S(c4o(i-^R©7lc^ 1 0 R^'JtTte&Uo J:o-C. 2@gcD^ 
SttGiBO^Il 0G . 1 0BO^M^If9o 

3[Hia©^S©^«. Y^(S](c^t>fcl^^-rt>LT^^9o ^e© 
RKtel^mv^m^m^mML, Gli2#@©j£g§|©ff-sre^!fi 
U B(i3*B©^S^©{f-^-e^li^-^ 0 ^©^, MiKiMlti^o 

d©J:9(-s *7-T^S^9®Cs R> G. B©3*©^:^^Y^(S]{c 
1 Ml5}f of b It 3 BM^^tl ^© l#g©j£Si&©R, G. B© 
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HJCo^Tfc|l|i;-e&<5o C©<^9iCtT, %M1 0 R . 10G , 1 OB 

tiTEg $nt^Tt, mist- &fex u © & i ^sus^ia^-r £ c £ 

^-e§§ 0 %M 1 OR „ 1 0 G „ 1 0 B ©^ 1 0 R ' , 1 0 G 
\ l ob ' ©x uiiMicfali^^Sffil-e-f $ trfc < k ^© 

^^HIfeLT@EMt/-c<t-rao 0>Ri*. El 9 -eiiM'bzf U X'A 2 OCjttlFi^Y 
it^UXA2 OO^ffifc, Y^|Sjtc*fLT^ttIiIf9^K^t?lHll£$n-5o 

cntc^-ti-T. m>b7>)XA2 wim&mmtot lt s m^.-^ 

^MiS^, x-x#|Sj^t>x' -x* ^ftiiJ-^CifcJ;^ ®S±1fiBit> 
^'JXA 2 0©@fe8u<i:|iIi;X^|D], Y^fnJJC^ir&Cij^-^&o fit, 
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fete, 0— J^©j&tefe3^2 0*2offlfttitfJ:<«S. C ©*££!, ££© 

^Mt§^L^'jxA2 o (Dmmm^mKmx^tw. 1 (ncisj?jii§-e. 

jfeSBte^ 01^0X20 ©fla»t«SOljfeiUT, ttl±£#;*Sl2 8fc^9 

2 {cBtfcB{-l^]^9^|S] ; £-Zf4iE^fa|ch-ri.o * LTilSffiicWr&ll^Y- Z 
fiiU JDRj&£ifi&Y-Z¥»:i635U ibffi©^t>«^|S]^9^[nI^Xtft 

{BiMJCoi^Ttt, ^m©i^*©^o^b^©S©STlfiz:M©ii^* (X 

$A#[Sk Ytt^isj, zm^m^^n^nx, y, z) ^©s©4»i>$i ces 

ffiSfCO^Tti. IuI2 (a) 5£©Z$&) ©X**, Y$i, Z^tl^tl^^t f 
%m%ft (*tl?tla, 0, 7 (° ) ) W^bntl^o ^©^^ ai/S 
©iEti^n^n©lft©iE^[S]ic^ LTMB#lf[E] 0 r ©IB± Z WiOIEfrlqHCj* 
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© 4"^f* ttoxYz m&mm^:*, t -r x 14 © ® 0 -esu#ft 0 y> k a $ & 
@fe$t^(b*{ci sate t tzmmtk & Y*h©iei *? -e^rua d k # sis $ -t»% 

*#K*ffl^btl5gftiI©E©^(i, mi«B#fFlfl6, 1 2 
4, 9 8 9f (#013 2 000-6610 5-^) ©(a) ^tCfc^^gg^n^Sfi 

ffi®~e&<5 0 

•f-*-^©l2«4$tiT^^:^@4tt®{c|g^-^xi(io-e*ao TOr^J-o 

t^Tli. «1 5 8 7. 5 6 nm) fc^f*"* &©£^fS U*§ 0 S$©^ 

&{immtr$)l)o 

HJfefll 1 ~ 3 ic&i^T. fe^tS® 3 2 (D±% & 1 6 2 . 56x121 
. 9 2mm-e&0> ^PtNAttO . 0 0 2 "T?*> <9 „ jfe* ^ 5 - 2 ©IDti 

ftex , fly (i&©jit>T?&£o 

mmm 1 2 ^m^j 3 

0 x ±7. 67 ±9. 63 ±9. 57 

6 y ±3. 22 ±7. 02 ±4. 19 

i (Ditm^m 1 o rcmd i 1 7*-f 0 m 1 o im^m 3 2 ^ *>ytm 1 

0teS££#©Y-Z»rBrt©3fcl&EU Ell 1 tt^©iil^®Y- Z§T®l*3©7t 

mi® 2 k H2^®^^-rs^2®2 2. mi&Mm&ni$-tz>M3ffi2 

3. A*t® £314® 2 4^#^.T^^o LT\ fi^'JXA2 0 ©^ 

4® 2 4 (c®tT. 2&7cjfe6S5-l (EI 1 ) ©^S ^ 5 - 2 #E«£ *VCl> 
£o f IT, ^1® 2 1©$*±^^2 8^t>Htn^^i:^Sicti N Tfe^l Otf 

easnri^o c©mu o^t>©^«. <h^uxa2 o©mi®2 i£ 
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IilS!j^-'S^:S^5-2T^*t$nT^$tlfc^^. I4E2 
ArtfcA&hT-So fit, 1^'JXA2 0Oi3i23, i2g2 4 ©lUlTrrt 
HI® 2 l^lT^'JXA^(«t^o {g^^UXA2 0^£>&j- 

d©H»iJO^^UXA 2 OW\ ^4@2 4^bf 3ffi2 3 ^[Sj^TBfcct 
1212 2^bf 1S2 1 ^fa^97fc<££^VU XArtt^it^IEii^o 
T^£ 0 !fI1®2 1 iilt® (Gfl®) ^«c£*lT:&^ IC2®2 2~H 

4®2 4 tigfift®^^1tl^$tl-C^^o mim2 1-1412 4«Y- 

ZErt-e^Ltl^o COii^'JXA2 0©f 1S2 1~IM®2 4 

mmm 2 (Djtmzk&m 1 2 ei 1 3 ^-r 0 ei 1 2 32^ 1 

0KM££#©Y-ZWr®rt©3fc8&EU Ell 3 «*©±iiaB©Y- Z»r®rt©7fc 

xiee^nTv^^o <§^»jxa2 owu &7fc^iii&fc©jiii^ stai®*«ififct-5 

311® 2 K H2SI^®^1f^-ra^2ffi2 2, ^lSlt®^1t^t-6^3ffi2 
3. A*fiB s £»l£"rSSMffi2 4. ^moAltffi^Mt^^ 5 ® 2 5£ 
#x.TU£ 0 ^LT, ii^^UXA2 0 ©Iff 4® 2 4f:®U, 2&7k£3S5 
- 1 (Ell) ©j£S^ 7-2A<EI$nru5e H5®2 5fc®LT7fc?i» 

1 0j&*ES£*1"CI^£ o C©«C1 0^e>©7fe^tis C0I5B2 5^,HT-7°U 
XAftfcAttU ^4®2 4^t>^UXA^(ctHT^ac^ 7-2(cA*t-r^o B 
2o©$i^IHJfe$ii U@lt^M; 7- 2TK3*£ft'Cj£lt£ttfc7fc 
i4S2 4^1t^JXArti:Altt§o ^IT, fe^'JXA2 OOl 
3S23, i2®2 4 0lll-eF*98PS*fLT, Hi ® 2 1 ^1T^ 'J XA^McUttJ 
L-TSo €^'JXA2 Ojfr»fc>lftbLfc#;tt. ^JC@2g£*L/^fe£Sc®3 2± 

CO^J©i^7*'JXA2 0(i. i4®2 4^bf 3S2 3^fr^9 7c3££ 
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0212 2^t,iiffi2 i^ftfrvimtfrzf*) XAft-e&m-fzmmmtte-? 

tl>5o tfc, 0 51 2 5 &0 212 2 i^3S 2 3 ©Rgfcffifi£n-C^£o * 
LT, 0112 lteEJcl (Gfll) „ 0 512 5 ti££l (ftl) t>«|fi5c$tlT*5 
£tz^ f 2B2 2-0412 4 tigfiffil^ bM^Tl^o 01 
12 1-I5B2 5(iY-Zffirtt«ltl^o COiS'O^VXA 2 0 

o 

nmm 3 ©s&^^ei 1 4 1 5 ^-r 0 ei 1 4 w^^s® 3 2 zxm 1 

0tcM££#©Y-Z®^©&f*7fcl&EL Ell 5 li*©£^8B©Y- Z®^©& 
i^fci&Eh Ell 6 ti^©£^©X-Y®^©&i^mEh?&<£ 0 *^«6^JT?« 

uxA2 mymmmnm^ m&&*mj&tzm 112 k 125^ 

m^-T^^2®2 2. 01»Jl£»c,-r60 3l2 3. At*® £1f J&Th £ 0 4 
12 4. ^3t#m®AI*®*«tfiSc-rS^5®2 5&0t*.T^* o * LT, (S'fr 
•/'JXi,2 0CDl4®2 4{wffiU, 2&7Gj££^-l (SI) O^S;7- 
2^iSS^tlTl^ 0 0 512 5(C®LT3fe^l 0 /^EB£*lTU&o C 

©ai0^b©m COf 5ffi2 5?rigT^UXArticAltU 0412 
4^e>t/'J XA^{ctUT^= 5-2 fcAltiT&o ffi^-T^ 2o©|4^[Djfef4i 
LTlH]i&^-^^2c^5-2-eHI>f^nT^$tL^m(i, 0412 4*gt^ 
UXArtfcAWU 13123, 1212 4©|l|lTrP l 9^*tLT. 0112 l£ 

n^si3 2±tcjfeae»*0Bg-r« o 

C©H»iJ©^i>^VXA 2 1 412 4^bl3i2 3^|fiJ^"5^i 

1212 2^^112 l^fa^9#^££l^-¥ffi^&f£Lfc£^ ^JXA 
rtlf^lt SlEi i 4 ^. Tl> 5 1 fc^ 0512 5 13:0 212 2if 312 3© 
IBJ»cEB*nTl^o L-Ts 0112 U«l (Dfll) .0512 5 l«l ( 
dil) ^&«Wc*nT*5t), 0212 2-0412 4 t>«fij£ 

*ftTU5o 0112 1—0 512 5ttJ*K|?ffi*j#A:ttl>-e3 2fc7cW»C<B 
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&TK&nnwv>WLfeT-?&7fi-?ib^ sxTvmtpcD u ffs b ^gsfts. 
"re" immm^^n^n^-to ttz, u m^om" iijii$7-2©si&i 

Example 1 

Surface Radius of Surface Displacement Refractive Abbe's No. 

No. curvature separation and tilt index 

Object 00 

plane 



1 


-79. 97 


(1) 


1. 5163 


64. 1 


2 


FFS® (RE) 


(2) 


1. 5163 


64. 1 


3 


FFS(D (RE) 


(3) 


1. 5163 


64. 1 


4 


FFS® 


(4) 






5 


00 (Stop, RE) 


(5) 






6 


FFS© 


(4) 


1.5163 


64. 1 


7 


FFS© (RE) 


(3) 


1. 5163 


64. 1 


8 


FFS® (RE) 


(2) 


1. 5163 


64. 1 


9 


-79. 97 


(1) 






Image 


OO 


(6) 






plane 










FFS® 








C 4 - 


6. 6088X10-" C 6 2.8522X10" 2 


c 8 


-1. 7642X10"" 




C 1 0 


1. 3236 X10~ 3 

FFS© 








c 4 


2. 6020 xlO- 3 C 6 1.7350X10- 2 


c 8 


-2. 7790x10"" 




C 1 0 


5. 7847X10" 4 
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X 
a 

X 
a 

X 
a 

X 
a 

X 
a 

X 



F F S® 

-1.6675XKT 2 C 6 -1. 1273 xlO" 2 C 8 -7. 8530x10-" 
2. 0480X10" 4 

Displacement and tilt(l) 
0.00 Y 0.00 Z 300.00 
-5.13" J3 0. 00 7 0.00 
Displacement and tilt (2) 
0.00 Y 0.00 Z 308.00 
-23.55 0 0. 00 7 0.00 
Displacement and tilt(3) 
0.00 Y 4.00 Z 304.00 
-66.38 $ 0.00 7 0.00 
Displacement and tilt (4) 
0.00 Y -4.00 Z 304.00 
-86.11 & 0.00 r 0.00 
Displacement and tilt (5) 
0.00 Y -5.00 Z 304.00 
-82.77 /3 0.00 7 0.00 
Displacement and tilt (6) 
0.00 Y -4.00 Z 297.00 
0.00 /3 0.00 7 0.00 



Example 2 



Surface 



Radius of 



Surface Displacement Refractive Abbe's No. 



curvature 



separation and tilt 



index 



Object 



oo 



plane 



1 



-94. 74 



(1) 



1.5163 



64. 1 



F F S® 
FFS© (RE) 
FFS© (RE) 

oo (Stop, RE) 
FFS® 

1.26 



OO 



C 6 -2. 9091xl(T 4 



6. 7662 xl0~ 3 



2 
3 
4 
5 
6 
7 

Image 
plane 

F F S(D 
C -5.5688X10- 3 
Co -6.9408X10- 5 

FFS(D 
C 4 -2. 0513X10-" 
Cio -1. 7393x10-" 

FFS© 
C -1.0549X10" 2 
Co -4. 1204X10" 3 

Displacement and tilt(l) 
X 0.00 Y 0.00 Z 300.00 
a -4.41 B 0.00 r 0.00 

Displacement and tilt (2) 
X 0.00 Y 0.00 Z 308.00 
a -28.91 B 0. 00 r 0.00 

Displacement and tilt(3) 
X 0.00 Y 4.00 Z 304.00 
a -75.62 B 0. 00 r 0.00 

Displacement and tilt(4) 
X 0.00 Y -4.00 Z 304.00 



C 6 -4.1489X10 



-4 



(2) 
(3) 
(4) 
(5) 
(4) 
(6) 
(7) 



1. 5163 
1.5163 



1. 5163 



-1. 5556x10-" 



5. 7772x10- 



-2.7158X10" 3 



64. 1 
64.1 



64. 1 



2 0 



a -106.76 $ 0.00 7 0.00 

Displacement and tilt (5) 

X 0.00 Y -5.00 Z 304.00 

a -105.00 B 0.00 7 0.00 

Displacement and tilt(6) 

X 0.00 Y 6.00 Z 309.00 

a -106.35 yS 0. 00 7 0.00 

Displacement and tilt (7) 

X 0.00 Y 7.73 Z 310.00 

a -120.00 0 0.00 7 0.00 

Example 3 

Surface Radius of Surface Displacement Refractive Abbe's No. 



No. 


curvature separation 


and tilt 


index 




Object 


00 








plane 










1 


-62. 94 


(1) 


1.5163 


64. 1 


2 


F F S(D 


(2) 


1. 5163 


64. 1 


3 


FFS© (RE) 


(3) 


1.5163 


64. 1 


4 


FFS© (RE) 


(4) 






5 


00 (Stop, RE) 


(5) 






6 


FFS© 


(4) 


1.5163 


64. 1 


7 


0. 94 


(6) 






Image 


OO 


(7) 






plane 


FFS® 








C< - 


3.7791X10" 3 C 5 2.7291X10" 


c 6 


3. 5045 xlO" 2 




C 7 - 


1. 1556x10-" C 8 5.0706x10- 


c 9 


-1. 5321 xlO" 4 





2 1 



C i o 


2.4130X10" 3 

FFS© 


C„ 


2. 0499 xlO" 5 






c 4 


4. 3737 xlO" 3 


c 5 


1.4250 xlO" 3 


c 6 


2. 6368 xlO" 2 


c 7 


-4. 4253 xlO" 5 


c 8 


3. 6516 xlO" 5 


C 9 


1. 2045X10-" 


C l o 


7. 8390 xlO" 4 

FFS© 


C, 


-1. 0967 xlO" 6 






c< 


-2. 9872 xlO" 2 


c 6 


-1.8337 xlO" 2 


c 8 


1. 8238 xlO" 3 


C l o 


-3. 3349 XlO" 4 











Displacement and tilt(l) 
X 0.00 Y 0.00 Z 300.00 
a -4.88 0 -8.96 r 0.00 

Displacement and tilt(2) 
X 1.07 Y -0.23 Z 308.00 
a -24.37 B -2.44 r 0.00 

Displacement and tilt (3) 
X 0.96 Y 4.00 Z 304.07 
a -68.70 /3 2. 80 r 0.00 

Displacement and tilt (4) 
X 0.07 Y -4.00 Z 304.00 
a -91.37 £ 11.33 r 0.00 

Displacement and tilt (5) 
X 0.00 Y -5.00 Z 304.00 
a -89.66 /3 17.38 r 0.00 

Displacement and tilt(6) 
X 4.06 Y 4.00 Z 304.00 
a -90.11 $ 23.39 r 0.00 

Displacement and tilt (7) 
X 4.50 Y 5.00 Z 304.00 

2 2 



a -90.00 0 21.08 r 0.00 



±ien»j i ~ 3 co^mM^yr^m 2 1 wm<^m^, %n*?nm 1 1 ~m 1 
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WHAT WE CLAIMS IS; 

* U-A 1 

StjfBAfcraafrkX'J XArttcAl* Lfctfjjfc^U XArtTSIitS^^ < 

^ I/- A 2 

ftjiB^l>X U X A (2. StjfEAl^®^ £ X U X' A ft }c Att t /ct^^t ~f U X A 

rtT^h^ag i o^jftffii. ftjte^ l ^i^-^£n^;fc££xy xa 

* |y-A 3 

fufEiI>i>Xii XAtlt frjfBAitfS^bMfBlM ^l^®^ft/^9^£<h. ftj 

ieh 2 mi^b^ ^> Htjie*tm®^[S]^ 9 ^ t *\ x y XArtt^ft % «t 9 
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? U-A 4 

^ U— -A 1 CD 2 ^fc^^S-e* o T s 
h JC A&hT £ & & h o 

? U- A 5 

? U - A 4 CD 2 ^TC^^g-e* o T, 
HjlBil^'J XACD'>*£ < £ & 1 OCD^ttBte. BtjlS^^^cD3fe^BUlB^ 

? ly-A 6 

^ U — A 1 CD 2 ^^^S^S-e* o Ts 

StjIB^^®^ £ fulfil i ^ - (CM a fiai^ IW53fc^©l*±JE3tt8«^^: 
< 1 1> 2 ocD^®-eS^t^tl. 

10°<ei<40° •••(!) 
1 0° <62<40° •••(2) 
fc/fU 6 1 Rtfe 2 ttfufBW±^»<AI»f L^&B-e©®©^!|SiSfrlB 
llll±iJtiiOtit^-e*^T> 0 1 (iffjlB2ocDR|^®cD9^— ^"cDRIt 
ffitc^»t*aWES«tf^tti±±^t©^:t-ftSI. 0 2 teitufB 2 o©K8*® 

cd 9 ^ffe^cDMi^s^^tt zmtz&mtm^±^mt(Dtei-ftm-£$>i9, 

? U-A 7 

^ U - A 1 CD 2 &7c3fc£&^B-e* o T, 
fttjIBj^^-— >v Mi^^7-£WU 
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1 ° <0m< 4 5° • • • (3) 

? lv-A 8 

? u - a i co 2 #^7fc£^gM-e£> o r s 

mzytmtz&ty'C*- kxi±u— jf^*- K-e*s G 

? u-a 9 

? u - a i © 2 &5c5fc£S^g-e& o T, 

y* b-A 1 0 

^ I/ - A 9 © 2 ^^M^IT^ o £XT&m?L%o 
* u-a l l 

^ |y - A 9 CO 2 i^%M$ilT^ o T. 

itjfe«ui. ffyi2R. Gs B©jfes©3te»**ftb-r-si*tb«p*^tt< £*>n 

? 1>-A 1 2 

? ly - A 1 I CO 2 ^7C^S^S-e*) o T> 
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* U-A 1 3 
? U - A 1 1 © 2 #C7c3fc^^g-e& o T, 

fuie&* (DMihMi*. fcMmife&imtimte & =t ? iciest 
y y^w&i&cst> ti -s o 

* 1 4 

as— ^thXo ic@eM$ tin 

* V-U 1 5 
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stiie^ic^-- -v h £ titz y&a* -? u x a n k am £ & & Alt® t s 

ffisZAttffifr X Artie Alt L^^yj XArtT^lt-r < 
it lo©SltSi, 

HfjiB^2^itST^it$n/c^^yuxA^(citm-r'Sitm®s 

BUl2A!tSs fufE^tt®, ftjiettttl®®^^ < £ h 
? U-A l 6 

* U-A 1 7 

* U-A 1 8 

mftej£ffe[gj&**i>tt < t k 2 ®@eg £ ttT U £ o 

* U-A 1 9 

frriBj^HS^^^ 7L/^7H/> X^ &4So 
? U-A 2 0 
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? U-A 2 1 

iiuI5&BK3fc^j&< 7^ 6 ft 3 o 

? U-A 2 2 

* U-A 2 3 

? U- A 1 5 © 2 &7C7fc££^fi-e* oT. 
ftJlB^O:/ u XAli, HuieAlt®^ XA ft KAM t tzj£$l& ~f U X* A 

rt-eRStr*ss i ©Rrai. Miem i Ri*B-T?si*$n^3fe35*^u xa 
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